64                      THE ELECTRIC FURNACE
ducible metallic oxides. Carbon exists in the three different forms of amorphous carbon, graphite and diamond; charcoal, coke and the other common forms of carbon being of the amorphous variety. When amorphous carbon or the diamond are heated to the temperature of the electric arc, they are changed into graphite. Carbon blocks, composed of coke or graphite, can be used for lining furnaces, provided they are not exposed to air or to oxidizing slags, but carbon has not been much used for metallurgical furnace linings. In the electric furnace it is often employed, forming a lining which also serves as an electrode, as in the Heroult iron-smelting furnace, Fig. 78, the aluminium furnace, Fig. 5, and the Willson carbide furnace, Fig. 7; but it cannot usually be employed for the entire lining, because it is so good a conductor of electricity that the current would tend to be short-circuited by the lining instead of passing through the charge or resistor in the furnace. Coke-powder can be used for lining parts of furnaces, using pitch or tar as a binder, and such linings will conduct the electric current and may be used as electrodes. In experimental work a lining of charcoal-powder cemented with molasses and water may sometimes be used, and has the advantage that it retains the heat of the furnace very well, and being a poor electrical conductor, it can be used for the entire lining without fear of short-circuiting the current. > If exposed to the air, however, it will burn up completely if it once reaches a red heat. Graphite is a better conductor of electricity and of heat than amorphous carbon, and is less easily oxidized by air or metallic slags; hence, electrodes are often composed of it. Graphite is often used in the construction of crucibles, the graphite being mixed with its own weight of fire-clay. The graphite renders the fire-clay refractory, and the fire-clay protects the graphite from oxidation. These crucibles are not so refractory as the graphite alone, and for electric-furnace experiments, crucibles may be cut out of a block of graphite or retort carbon.
For lining electric furnaces, when carbon is undesirable, some products of the electric furnace itself are very suitable. They are not so refractory as carbon, but are more refractory than the other furnace materials such as magnesia, silica, lime or alumina.
Carborundum.1—This is produced by heating silica and carbon
1 The Carborundum Furnace, F. A. J. FitzGerald, Electrochemical Industry, vol. iv (1906), p. 53.
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